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THE HEAVY RAINS OVER SOUTHEAST TEXAS, NOVEMBER 22-25, 1940 


By James H. Ferauson 
[Weather Bureau, Fort Worth, Tex., April 1941] 


The paper gives a three-dimensional picture of the 
meteorological conditions over the southern United 
States during November 21 to 25, 1940, inclusive. The 
air-mass designations are based on those of the Bergeron ! 
classification as modified by Willett * and Showalter °; 
Showalter’s values for autumn are used. The isentropic 
cross sections are similar to those used by Pierce.‘ e 
method of locating fronts is that suggested by Rossby ° and 
Willett *: ““* * * true air-mass boundaries must coin- 
cide with isentropic surfaces.’”’ The isentropic condensa- 
tion temperature is used for determining the amount of 
lift that a front will create, using winds aloft to show the 
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fourth, fronts are easily found; fifth, all isentropic surfaces 
are shown; and, finally, the nearness to saturation at any 
point can be determined. 

On the synoptic map of November 21, 1940, at 1:30 
a.m., E.S. T. (fig. 1a), a cold front extended from a weak 
Low center of approximately 1010.5 mb. (29.84 inches) in 
eastern Kansas southward to central East Texas, near 
Laredo. The cold front was developing definite quasi- 
statio characteristics in the interior of southeast 
Texas, which were indicated by rapidly falling pressure 
tendencies to the northwest of the front over central and 
northwest Texas. As will be shown later, these falls were 
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air flow along constant potential temperature (or isen- 
tropic) surfaces; the isentropic condensation temperature 
of a mass of air is defined as the temperature it would have 
if it were raised adiabatically without gain or loss of water 
vapor to the condensation level.’ The advantages of 
this type of cross section are shown by Pierce ° to be: first, 
there are a less number of lines on the cross section; 
second, convective instability is roughly shown; third, 
amount of lift necessary for condensation is easily found; 


1 Bergeron, T., ‘‘Uber die dreidimensional verkniipfende Wetteranalyse,”’ Geofysiske 
Pubdlikasionar, Oslo, 1928, vol. V, No. 6. . 

2 Willett, H. C., “American Air Mass Properties,’’ Massachusetts Institute of Technology 
Papers in Physical Oceanography and Meteorology, vol. Il, No. 2; June 1933. 

+ Showalter, A. K., “Further Studies of American Air-Mass Properties,’”” MONTHLY 
WEATHER REvieEw, Vol. 67, No. 7, pp. 204-218, July 1939. 

4 Pierce, C. H., ‘On the use of Vertical Cross Sections in Studying Isentropic Flow,"’ 
MONTHLY WEATHER REVIEW, Vol. 66, No. 9, pp. 266-267, September 1938. 

5 Rossby, C. G., ‘‘Isentropic Analysis,’ Bulletin of the American Meteorological Society, 


vol. IV, No. 2. 
Byers, H. R., “On the Thermod ic In tation of Isentropic Charts,” 
MONTHLY WEATHER REVIEW, vol. 66, No. 3, pp. , March 1938 

Pierce, op. cit. 
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according to Norton,’ Petterssen and others, 
who have pointed out that when a cold front slows down 
or becomes quasi-stationary its characteristics often 
change from those of a cold front to those of a warm front; 
furthermore, cyclonic disturbances develop easily on 
such fronts. Experience in forecasting along the Gulf 
Region has taught that wave developments are generally 
the rule in such cases. 

Warm, moist, stable mTw air (maritime tropical air) 
lay to the south of the cold front along the East Texas 
coast, with specific humidity 14.7 grams per kilogram at 
the surface at Brownsville and extended to near 3 kilo- 
meters, with drier, cool, unstable air above (fig. 2). Over 
Texas was a weakening east-west high-pressure ridge, 
approximately 1017 mb., of mPx air with the specific 
humidity near 5 grams per kilogram from the surface to 
4 kilometers, but cPw mixed with mPw westward to 


( , Merten. Grady, “‘Studying Weather Forecasting in the Lower Mississippi Valley” 
un ished). 
Petterssen, 8., Weather Analysis and Forecasting, 1940. 
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California, and very dry air above 2 kilometers west of 
El Paso, Tex., as shown by the soundings at El Paso and 
westward. 

It will be noted on the cross section (fig. 2) that the air 
aloft between Brownsville and Waco, Tex., just to the 
west of the region where the heavy rains developed, was 
very moist and stable to about 2,500 meters and was 
rather dry and unstable above. This condition of ‘‘con- 
vective instability” is inducive to heavy rain showers 
once the air is lifted over a region; the air above the moist 
layer becomes increasingly unstable as it is forced upward, 
cooling at or near the dry adiabatic rate, while the lower 
level moist air cools much slower and near the pseudo- 
adiabatic rate. This condition plus the continuous inflow 
of moist air over southern Texas, from the south, for the 
ilowe * days (November 22, 23, and 24) is shown 
graphically on the isentropic surface with a potential 
temperature of 298° in figures 11,12, and 13. This poten- 
tial surface is a very representative one as it was on an 
average at about 1 km., well above any surface inversions. 
The air aloft over the Southern Plateau States of New 
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course, the moisture content is high, the intermediate and 
upper levels are unstable with respect to dry air and 
enough convergence is present to start the processes of 
condensation and precipitation. 

After the ‘“‘wave”’ of low pressure had ie oe strongly 
over southeast Texas November 25 (fig. 8a), the southerly 
current highly charged with moisture was cut off and re- 
placed in the intermediate and high levels by a dry north- 
westerly current as shown on the isentropic chart of No- 
vember 26 (fig. 14), and the rain stopped suddenly as a 
result of this on the afternoon of November 25. 

The isentropic cross section (fig. 1) shows potential 
temperatures and isentropic condensation temperature 
isotherms, both in absolute temperature for each 5 degrees. 
From the slow increase of potential temperature with 
elevation, stability of the air is apparent above the cold 
surface layers immediately behind (to west) of the front. 
Although the cold front near McAlester, Okla., shows a 
slope of about 1 mile in 100 miles, the low condensation 
temperatures above 2 kilometers to the west and east of the 
cold front restrict the precipitation and clouds to a strip 
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Mexico, Arizona, and west Texas, was very cold in the 
levels above 2,500 meters and very unstable. The inflow 
of the warm moist air northwestward into the region 
occupied by the shallow cold air on November 21, figures 
1, la, and 2, resulted in a concentrated thunderstorm 
activity when the rain once began in the region of south- 
east Texas. The air aloft was becoming more and more 
unstable as is evident from the slow fall of potential tem- 
perature over the Brownsville [9 With the approach 
of cold air from the Northern Plains States on November 
22 (fig. 3a), the rains and thunderstorms over the Palestine, 
Tex., area began to intensify; and by November 23 (fig. 
5a), a definite “wave” of low pressure seemed to be form- 
ing over a line from southern Arkansas to Waco, Tex., as 
an isobaric deformation was evident and rapidly falling 
tendencies of as much as 1.6 mb. were noted in southern 
Arkansas and northeast Texas. It has been observed in 
many other heavy-rain-type maps over southeast Texas, 
notably, December 1940, the spring of 1941, and October 


29-31, 1941, that the heaviest rains are associated with 
that area where the ‘“‘wave’”’ begins to form, provided, of 


of approximately 100 miles between McAlester, Okla., and 
Fort Smith, Ark., extending northward and southward. 
As shown on the north-south cross section (fig. 2), the 
rain covered an area from near Omaha, Nebr., to Waco, 
Tex. An example of the use of cross section for finding 
amount of lift necessary for condensation is as follows: 
The air over Brownsville, Tex., at 937 mb. had a tempera- 
ture of 291° and an isentropic condensation temperature 
of 288°, a difference of 3° C. Since air cools approxi- 
mately 1° C. per 100 meters, only 300 meters lifting was 
required for condensation. This is first realized near 
Waco, Tex., where the potential surfaces rise sharply 
enough above the cold front to produce precipitation. 
Although no observations were made within the cloud it 
is conceivable that the cloud deck was supercooled to 
freezing or below over the rain area, as was apparent in 
figure 1 over the Oklahoma City area. During this 
entire rain period the moisture increased steadily over 
south Texas, as seen on subsequent cross sections, starting 
with near 15 grams at Brownsville on the 2ist and in- 
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creasing to near 18 grams per kilogram on the 23d, at the 
surface level. 

During the night of November 22, moderate to severe 
thunderstorms and heavy rains occurred over southeast 
Texas as the warm, moist Gulf (wTx) air overran the cold 
air remaining at the lower levels in central southeast 
Texas. This area was where the cold front became 
quasi-stationary the day before, the 21st, a fact which is 
extremely significant as the uTw air to the south of the 
front was not displaced and later started northward, over- 
running the stagnant, stable, cold, moist air. The quasi- 
stationary front over southeast Texas had advanced 
northwestward as a warm front to north central Texas. 
Light precipitation, mostly drizzle, as is usually the case, 
occurred over south and central Texas in the mTw air. 

As shown on the east-west cross section (fig. 3), a 
flattening of the frontal (potential) surfaces caused subsi- 
dence and temporary clearing over Oklahoma. At the 
same time, as seen on the north-south cross section (fig. 4), 
unstable air was over the Dallas-Fort Worth, Tex., area 
and caused heavy precipitation in north central Texas, 
the warm, moist air continuing its northern trek. 
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The clearing, we find, for Texas is from a southwesterly 
direction; and the first clue is the ending of the rain along 
the Mexican border, near Del Rio, Tex., in particular. 

By 7:30 p. m., November 23, the eastern part of the 
cold front in north Texas had moved to near Palestine, 
Tex., and the western portion to Del Rio, Tex. The 
cold air underrunning the warm air caused more rain all 
along the front, but not quite so heavy as in the afternoon 
and night of the 22d. 

The cross section for November 23, 1940 (fig. 5), shows 
that a deepening of the cold air is occurring over the wes- 
tern portion of the east-west cross section and also over 
the north-south cross section (fig. 6), with cloud tops 
soaring high and rain increasing. The southerly winds 
per Paso, Tex., changed to northerly in the lower levels 
during the night following this cross section, causing con- 
siderable rain in that area and to the eastward for the 
next 2 days. 

The front that had advanced southeastward to central 
Arkansas extended southwestward to Del Rio, Tex., by 
the 1:30 a. m., E. S. T., map of November 24, 1940 (fig. 7a). 
This map is the turning point of the situation. As men- 
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It may be stated here that when a cold front tends to 
flatten out and become quasi-stationary over the Southern 
States, it should never be ignored for the reason that it 
may return as a warm front, sometimes generating a well- 
developed cyclone, as mentioned previously; this also 
holds true for the Gulf, and the regions along the southern 
Rockies. 

By 1:30 a. m., E. 8. T., November 23, 1940 (fig. 5a), the 
cold air that was over central Kansas on the 22d had 
advanced rapidly southward to the central Oklahoma 
area and was underrunning the warm air to the southward 
over West Texas. The large negative tendencies over 
Arkansas and Texas portended a movement of the front 
southward for the time being. 

Norton (op. cit.) states with respect to a storm-center 
movement: 

“Abnormal movements are indicated by the greatest fall being 
north or west of the center. If the storm has been blocked by a 
saddle for several days in Texas or the west Gulf region, then the 


old rule to look for a fall north of the center as indicating a break- 
ing through, isa good one. In this case the storm increases in inten- 


sity and moves northeast, and clearing weather should be forecast 


as soon as a normal movement will carry the storm center from the 
district.”’ 


tioned above, rapidly falling 3-hourly tendencies, usually 
over 1 mb., to the north or west of a point on a cold front 
portend a definitive wave formation. The fall of 2.4 mb. 
at Texarkana, Ark., is especially significant because the 
cold front changed to a warm front and moved north- 
ward. The 1:30 a. m. map of the 24th (fig. 7a) shows a 
continued definite inflow of the cold air to the west over 
the El Paso area, while the east-west cross section (fig. 7) 
shows a es of the cold air from the west and north 
to high levels. 

This —— of the cold moist air continued, and the 
wave over Kast Texas on the 24th developed into a deepen- 
ing wave by the 1:30 a. m., E. S. T., map of the 25th 
(fig. 8a); the cross section (fig. 8) shows still more deepen- 
ing cold air to the westward. By the 1:30 a. m., E. S. T., 
map of November 26 (fig. 9), a strong cyclone had develo 
ed and moved northeastward to southern Missouri. The 
rain ended suddenly over Louisiana and Texas behind 
the center; clearing occurred over a wide arc from the 
southwest, and more slowly in Oklahoma and Arkansas 
due to an occluded front in that region. 

In conclusion, it is to be emphasized that the upper-air 
conditions over the southwest are especially important 
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during a rain period. During the period of heavy pre- 
cipitation in November 1940 (and also in December), the 
winds aloft in the vicinity of El Paso eastward to the Gulf 
were southerly, 30 to 50 miles an hour, at intermediate 
and high levels, and only began to turn southwesterly 
over El Paso on November 24 at 4 a. m., after which a 
general clearing began over Texas from the southwest. 
(This change in wind direction was indicated by pilot- 
balloon runs or by streamlines constructed from upper-air 
temperatures and pressures, the method employed by 
Vernon and Ashburn " being used.) As shown previously 
on the cross sections, the moisture content from upper-air 


JUNE 1942 


on whether they are blocked to the eastward by a high- 
pressure area over the southeast or northeast. It is hoped 
that this paper, together with the synoptic maps, will 
aid in realizing the importance of wave developments pos- 
sible along secondary cold fronts and quasi-stationary 
fronts in this region. 

The action of the air flowing northward along upsloping 
isentropic surfaces will cause rain anytime with or without 
definite surface frontal action, provided moisture is suffi- 
cient. It is to be ee that in this region the 
isentropic nature of these quasi-stationary fronts is 
most important, and not their definite location at the 
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soundings at Brownsville and El Paso, Tex., and Okla- 
homa City, Okla., increased rapidly after November 21, 
preceding the rain period. 

The isohyetal chart (fig. 10) shows the heaviest rains 
over southeast Texas, where over 15 inches fell from Novem- 
ber 18 to 27, 1940. This region was where the wave, 
which caused heavier rains, developed. 

The accuracy of forecasts in this region depends prima- 
rily on ability to prognosticate wave developments. 
Then since nearly all low-pressure areas change in the 


south central Plains area to another directions of move- 
ment, the movements after development depend largely 


earth’s surface, either in the Gulf or adjacent regions. 

Potential temperatures and isentropic condensation 
temperatures enable use of isentropic cross sections for 
airway and local forecasts. Further, by drawing the east- 
west, north-south cross sections through a given area the 
slopes of the isentropic surfaces can be determined in any 
given direction; and consequently, when air-flow changes 
occur, the amount of lifting or subsidence will become 
immediately apparent. 


11 Vernon, E. N., and Ashbburn, E. V., ‘A practical method for computing winds 
aloft from pressure and ——- fields,” MONTHLY WEATHER REVIEW, Vol. 66, No. 
9, pp. 267-274, September 1 
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NOTES AND REVIEWS 


Tuomas A. Buarr. Weather Elements—A Text in Elementary 
Revised Edition. New York (Prentice-Hall, Inc.), 


The scope and character of this book are indicated 
in the review of the first edition that appeared in the 
Montuity WEATHER Review for December 1937, p. 447. 

This new edition represents a limited revision, in which 
numerous additions and modifications have been intro- 


= without any change in the general character of the 
ook. 


V. Conrav. Fundamentals of Physical Climatology. Harvard 

— Blue Hill Meteorological Observatory, 1942. 121 pp., 

gs. 

This book is a semi-technical discussion, from the cli- 
matological viewpoint, of the principal physical factors 
that influence the climatological characteristics of different 
regions of the earth—the radiation balance of the atmos- 

here, the general temperature distribution over the globe, 
apse rates in the atmosphere, transfer of heat horizontally 
and vertically, atmospheric and oceanic circulations, 
humidity, clouds, and precipitation. 


Oscar E. MeEtnzeEr, editor. Hydrology (Physics of the Earth—IX). 
New York (McGraw Hill Book Co.) 1942. 


This treatise completes the series on geophysics planned 


in 1926 by the National Research Council, the earliest 
volumes of which were published in 1931. The volume 
on Hydrology has been in preparation since 1936, and is 
the work of 24 authors; it fills 712 large pages, and in- 
cludes many diagrams and photographs, and extensive 
bibliographic lists. 

All phases of the hydrologic cycle are covered. After 
an introductory chapter (which includes an interesting 
section on the historical development of hydrologic con- 
cepts from ancient times to the present), the basic proc- 
esses of precipitation and evaporation are discussed. 
These chapters are followed by a treatment of the numer- 
ous phenomena involved in the natural storage and trans- 
fer of water during the hydrologic cycle—snow cover, ice, 
glaciers, lakes and swamps; infiltration of surface water 
into the ground, transpiration, soil moisture and its move- 
ments, ground water and its flow and discharge by springs 
and in other ways, runoff and river flow, floods and 
droughts. The p> Pra group of chapters are devoted to 
the physical and chemical work done by natural waters— 
erosion, transport and deposition, solution and leaching— 
and to a special discussion of the hydrology of limestone 
and volcanic terrains. 


METEOROLOGICAL AND CLIMATOLOGICAL DATA FOR JUNE 1942 


(Climate and Crop Weather Division, J. B. Kincer, in charge) 
AEROLOGICAL OBSERVATIONS 


TaBLE 1.—Mean free-air barometric pressure in millibars, termperature in degrees Centigrade, and relative humidities in percent obtained by 
airplanes and radiosondes during June 1942 


Stations and elevations in meters above sea level 
Albuquerque, N. Atlanta, Ga. Bismarck, N. Dak Boise, Idaho Brownsville, Tex. Buffalo, N. Y. Caribou, Maine 
Mex. (1,620 m.) (300 m.) (505 m.) (864 m.) (6 m.) (221 m.) (191 m.) 
Z eleiz/ale |e iz |e lz 
30| 835) 24.4) 22) 30) 981) 23.2} 80) 30) 953) 15.7) 76) 30 49} 29) 1010) 26.6) 86) 29) 989) 17.4) 82| 27); 990) 14.8) 82 
_.--| 30} 906) 20.9) 75) 30) 899) 14.6) 69) 30 46; 29) 902) 23.2) 63) 29; 903) 15.9) 68) 27; 900) 13.5) 67 
.--| 30) 855) 17.9) 73) 30) 847 11.5} 70) 30 42| 29) 852) 21.0) 55) 29) 12.6) 71) 27) 848) 10.6) 66 
30; 800) 24.2) 20) 30) 806; 149) 69) 30) 797 8.3) 67) 30 43) 29) 804 18.2} 51) 29; 802 9.9} 68) 27) 798 7.4) 67 
30; 755) 20.6) 20) 30) 759) 11.8) 68) 30) 750 5.5) 61) 30 47| 29) 758 15.3} 48} 29) 755 7.5) 61] 27) 7651 4.5) 69 
30 712 16.6} 20) 30 715 8.9) 64) 30) 706 2.8) 30 50} 29) 714 12.1; 45) 29) 710 5.1) 55) 27) 706 1.5) 72 
30} 632 7.9| 22) 30) 633 3.1) 61) 30) 623) —3.0) 50] 30 56] 29) 633 6.1) 43} 29) 628) —0O.1) 46) 27) 623) —3.8| 63 
30| 558) —0.8) 24) 29) 559) —2.7) 50) 29) 548) -—9.5) 30 53} 28) 560 0.2} 40; 29) 554) —5.7| 42) 27) 548) -—9.9) 58 
30} 492) —8.7| 27) 29) 492) —8.6) 56} 481) —16.1]) 45) 28 51] 28) 494) —6.0) 40) 29) 487) —11.8) 40) 25) 481) —16.6) 53 
30| 432) —15.4) 26) 29) 432) —14.8) 53) 27) 420) —23.2) 44) 28) 28) 434) —12.5) 39) 28) 426) —18.5) 36) 24) 420) —23.6) 50 
30} —22.2) 24) 28; 378) —21.5) 51) 27| 366) —30.5) 43) 27 4 27| 380) —19.2) 38) 28) 372) —25.7| 35) 24) 365) —30.8) 49 
30| 328) —29.7| 22) 28) 320) —28.7| 49) 316) —38.1| 42) 24 47| 27 331} —26.2| 38) 28) 323) —32.5) 35) 24) 316) —37.7| 47 
30 286) —36.3) 48] 27 273; 24 —33.4| 38) 27) 280) —39.3) 36) 24 273| —44. 
29 —45. 27} 235) —50.1). 21 —49.6)....| 27) 249) 26) 242) 23] 235) 4). 
29} 212) —51.6 27 212; —51.7|...-| 26) 201) —53.3)__- 20 27; 215) —48.1)__.-| 23) 208) 23) 201) —53.2)- 
29 —57.1 27 182} —58. 25 172! —54. 2). 19 27 185| —54. 22 —56.5)....| 23 172} —565. 
_ 28 154| —60.5 27 154) —63. 3)_ 25 —54. 9)_ 17 26 157; —61.0)__- 20 151; —60.4/_...| 21 146) —56. 
27 131) —63. 2 27 131} —65. 24 126} —54. 9) __- 17 25 134) —67. 18 129} —61.0}....| 19 125) —57. 
EEE 25 112} —65.9 25 111} —67.7}__- 21 108} —55. 6}. 15 = 25 113} —72.8)_...| 15 110} —61.4)_...| 17 106| —57.7 
17,000__. 24 94| —67.2 23 94) —67.9)_...| 15 92) —56. 14 23 —76.9)__- 15 14 90} 
23 80} —66.3 20 80} 12 —56. 2|__ 10 80} —76. 3}__- 13 —60.3/....| 10 76| —55.6 
19,000 17 68} —61.7 ll 68} —61. 6 67| —55. 7 17 —72. 4/__- 8 
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Late Reports for Table 2. 
MAY 1942 APRIL 1942 MAY 1942 APRIL 1942 
Altitude Spates ) Boise, Idaho (866 m.) Chicago, Ill. (192 m.) Altitude Gpetene ) Boise, Idaho (866 m.) Chicago, Ill. (192 m.) 
m. s. 1. m.s. 1. 
Observa-| Direc- Observa-| Diree- Observa-| Direc- Observa-| Direc- 
tions tion | Velocity | “ tions tion | Velocity tions tion | Velocity | ~ tions tion | Velocity 

30 324 2.6 29 186 271 2.8 22 271 5.9 
30 314 2.8 29 205 18 239 48 17 310 8.9 
1,900 30 299 3.4 27 223 15 275 5.7 14 321 10.8 
29 285 3.5 24 258 12 290 7.3 13 329 13.7 


TABLE 3.— Mazimum free-air wind velocities (m. p. 8.) 


different sections of the United States based on pilot-balloon observations 
uring June 1942 


Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 

= A < fa) = ra) < a ra) < 

i. 7,120 | 20 | Boston, Mass. 
Northeast !__.....- 31.0 | NNW 1,900 | 5 | Hartford, Conn_---- 32.0} WSW 4.600 | 23 | Boston, Mass-._.... 56.8 WNW 11,950 | 15 | Kylertown, Pa. 
East-Central ?_____ 2,500 | 13 | Nashville, Tenn__._- 39.6 | WSW 4,280 | 24 | Richmond, 12,820 | 14 | Nashville, Tenn. 
Southeast 3___....- 23.4 | WNW 2,500 | 13 | Atlanta, 22.0; WNW 3,460 | 13 | Atlanta, Ga________- 43.5 | 16, 560 | 18 | Miami, 
North-Central ¢__..| 45.7 | W__...-- 1,790 | 21 | Duluth, Minn______|| 35.8 | WSW 4,090 | 12 | Marquette, Mich li, aa 8,850 | 17 | Huron, 8. Dak 
CE ticdiecarecn 33.2 | SW....- 1, 580 | 26 | Dodge City, Kans__j|| 33.8 | WNW--| 4,350 | 22 | DesMoines, Iowa 44.3 | WSW 12, 130 | 14 | St. Louis, Mo, 
South-Central ¢._._| 31.4 | SE__._-- 2,490 | 21 | Big Spring, Tex__--- 34.9 | SE__..-- 2,670 | 21 | Big Spring, Tex-_--_- 4.0} WSW 13, 260 | 16 | San Antonio, Tex. 
Northwest 38.5 | WNW-.| 1,510 | 19 | Billings, Mont_____- 33.8 | W_.....- 4,060 | 16 | Billings, Mont... 58.0 |}Great Falls, Mont. 
West-Central §____- 23.1 Wi. 2,500 | 12 Ones Junction, || 43.4 | WSW 4,410 | 11 | Casper, Wyo. 68.8 | W_... 10, 630 | 19 | Reno, Nev. 
olo. 

Southwest ®_...... 38.5 | WSW 2,470 | 27 | Winslow, Ariz------ 38.5 | WSW 3,370 | 27 | Winslow, Ariz_.._-- 79.2 | WSW 9 130 | 27 | Winslow, Ariz. 


! Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New 
York, New Jersey, Pennsylvania, and northern Ohio. 

2 Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 
Tennessee, and North Carolina. 

3 South Carolina, Georgia, Florida, and Alabama. 

‘ Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota. 
‘ Indiana, Illinois, Iowa, Nebraska, Kansas, and Missouri. 


RIVER STAGES AND FLOODS 
By BenNEtTT SWENSON 


Precipitation during June was above normal throughout 
the country except for a few scattered areas. The greatest 
exception was the far Southwest where a large area, for 
the second consecutive month, received little or no pre- 
cipitation. The driest states for the two months of May 
and June were Arizona and New Mexico. On the other 
hand, the Plains States had an abundance of rain during 
June, and for the first 6 months of the year precipitation 
was generally well above normal in this area. 

Extensive floods occurred in the Plains States from 
South Dakota to Texas from frequent, and at times 
heavy, rains; and local floods resulted in northern New 
England from unusually heavy thundershowers near the 
middle of the month. The Missouri River from Blair, 
Nebr., to its mouth and most of the Mississippi River 
above Cairo, Ill., were in flood. The Mississippi and 
Missouri River floods combined at St. Louis to produce 
unusually high stages between that point and Cairo, Ill. 

Atlantic Slope drainage.—High stages occurred in the 
Presumpscot, Androscoggin and Kennebec River Basins 
in Maine as the result of rainfall of high intensities during 
the period June 14-18. The storm occurred in two 
phases, causing two crests on most streams. The peak 
stages were not unusually high but damage was caused in 
some sections by the heavy rainfall and resultant floods, 
to and highways. 

ntense rainfall on the afternoon and evening of June 


14, in the upper Connecticut and Merrimack River 


en Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except E] Paso), and western 
en 


nessee. 
7? Montana, Idaho, Washi n, and Oregon. 
§ Wyoming, Colorado, Utah, northern Nevada, and northern California. 

Te Southern California, southern Nevada, Arizona, New Mexico, and extreme west 
exas. 


Basins produced unusually rapid rises in some of the 
tributary streams in New Hampshire. In the Con- 
necticut Basin, Oliverian Brook, between Glencliff and 
East Haverhill, N. H., overflowed causing severe damage 
to highways and bridges and Mascoma River flooded the 
streets of Canaan, N. H. The upper reach of the Con- 
necticut River, immediately below Pittsburgh Reservoir 
overflowed causing damage to the extent of $40,000. At 
Hartford, Conn., the river rose 7 feet above the stage on 
the 15th, reaching a crest of 10.2 feet on the 18th. 

In the Merrimack River Basin above Nashua, N. H.., 
rains beginning about 3 p. m., June 14, and continuing 
for 12 hours averaged 3.75 inches. The greatest amounts 
were concentrated in the Bakers River Valley and in the 
upper portion of Smith River, where over 8 inches of rain 
occurred, resulting in serious flooding in these rivers. At 
Rumney, N. H., Bakers River reached a peak stage of 15.5 
feet on June 15, exceeding the floods of March 1936 and 
September 1938 and second only to the flood of 1927 at 
that station. The Pemigewasset River was in moderate 
flood at and above Plymouth, N. H. Elsewhere in the 
Merrimack Basin, flows did not reach flood proportions. 
Damages, the greater part of which occurred in the Bakers 
River area, have been estimated at $53,000. 

In the remainder of the Atlantic Slope drainage, showers 
on June 14 in the upper Susquehanna River Basin were 
sufficiently heavy to raise that river slightly above flood 
stage at Oneonta, N. Y., and heavy showers on June 10-11 
over the Roanoke River Basin caused slight flooding at 
Randolph, Va., and Weldon, N. C., but stages were not 
sufficiently hi h to cause damage. 
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East Gulf of Mexico drainage——The only flooding re- 
ported during the month was at Centerville, Ala., on the 
Cababa River, where a stage of 30.8 feet occurred on June 
13. The damage was negligible. 

Ohio Basin.—Light flooding occurred in the White 
River and its tributary, the West Fork, between June 15 
and June 30. The total damage from the flooding has 
been estimated at about $45,000, the greater part of which 
wes to growing crops. The overflow resulted from 
frequent rains, which occurred on more than half of the 
days in the month and totalled from 7 to more than 10 
inches for the month at stations in the area. 

Upper Mississippi Basin.—Heavy rains over the upper 
portions of the Chip ewa and Wisconsin River Basins 
caused moderate flooding in these streams on the first of 
the month. A series of rains beginning on June 7 and 
continuing to June 27, occurred over most of the Missis- 
sippi River area above Cairo, Lil., and produced moderate 
flooding in the Mississippi River from Winona, Minn., to 
just above the mouth of the Ohio River and in tributary 
streams in Minnesota, Wisconsin, Iowa, Missouri, and 
Illinois. A discussion of these floods will be given in a 
later issue of the Review. The flood in the Missouri 
River, which is discussed below, combined with the flood 
in the upper Mississippi River to produce unusually high 
stages in the reach between St. Louis, Mo., and the 
mouth of the Ohio River. The crest at St. Louis was 34.3 
feet on June 30, and 36.9 feet at Cape Girardeau, Mo., on 
July 2. A comparison of the crest stages in this flood 
a previous high stages is shown in the accompanying 
table. 

The Tennessee and Ohio Rivers remained low through- 
out the month, a condition which decreased the flood 
height of the Mississippi in the vicinity of the Ohio 
River. Flood stage was not reached from this point 
downstream. 

Missouri Basin.—Heavy rainfall during the first part 
of June in the Big Sioux and Floyd River Basins produced 
record high stages in those streams and resulted in exten- 
sive overflow and considerable damage in both basins. 

In the Floyd River a crest of 18.8 feet occurred on 
June 5 at James, lowa, surpassing the previous high stage 
of record, 18.1 feet in 1936. Upstream from this point, 
the river is said to have been as high or higher than in 
1881, the greatest known flood in the Floyd River. In 
spite of the high water, the damage in Sioux City, Lowa, 
was negligible, due to recent channel improvements and 
construction of high levees. Above Sioux City the flood 
—— was mainly to crops, fields, dikes, fences, and 
roads. 

In the Big Sioux River a stage of 19.3 feet at Akron, 
Iowa, was reached on June 4, 0.1 foot below the highest 
stage, in September 1926, when a high-water mark of 19.4 
was established. The river spread out in some districts 
to a width of 3 miles and thousands of acres of farm land 
were under water. 

The Republican River overflowed slightly on two 
occasions rir | the month, the first from June 12 to 15 
and the second from the 24th to the 27th. In both cases, 
the flooding extended from slightly above Guide Rock 
Nebr., to below Clay Center, Kans., and was confined 
“; to very low places. 

he other tributaries of the Kansas River, the Solomon, 
Saline, Smoky Hill and Blue Rivers, and the Kansas 
River itself, experienced moderate to rather serious floods 
with considerable damage, largely from flooded crops. 
The greater part of this damage occurred in the basin of 
the Kansas River, which overflowed from Manhattan to 


below Lawrence, Kans., except that bankful stages were 
not quite reached at Wamego, Kans. Crest stages in the 
Kansas River generally ranged trom 1 to 2 feet above 
bankful. At Topeka, Kans., the crest was 22.5 feet on 
June 21, but protecting levees prevented any part of the 
city from being flooded. 

The next most damaging overflow was along the 
Smoky Hill River from Ellsworth, Kans., to its mouth. 
At Lindsborg, Kans., a crest of 27.95 feet, 6.95 feet above 
bankful, was recorded on the 21st, and at Salina, Kans., 
a crest of 22.65 feet, 2.65 feet above bankful, occurred on 
the 23rd. The only city that suffered material damage 
was Salina, where a considerable part of the eastern 
section was flooded. 

The floods in the Solomon and Big Blue Rivers were of 
minor importance. 

In eastern Nebraska, heavy to excessive rainfall oc- 
curred on June 19-20 and flood stages prevailed in the 
Elkhorn River for a few hours at Norfolk on the 20—21st 
with a crest of 10.25 feet. There was some overflow at a 
few places above and below Norfolk but damage was 
abetly light. However, moderate damage occurred at a 
number of places in eastern Nebraska from flooding of 
small creeks and draws many of which are dry most of 
the time. 

In the Grand, Osage, Gasconade and lower Missouri 
River Basins rains occurred on June 1-2, were almost 
continuous from the 5-19th, and were heavy on the 25th 
and 26th, causing moderate flooding in the Gasconade 
and Osage Rivers and severe flooding in the Grand and 
lower Missouri Rivers. Jerome, Mo., in the Gasconade 
Basin, recorded a total of 14.50 inches of precipitation for 
the month; Waverly, Mo., on the Missouri River, had 
12.70 inches while other stations in this area had amounts 
generally in the neighborhood of 10 inches. 

The Missouri River which was still at moderately high 
stages following generous rains during May rose to high 
stages again in June when heavy rains occurred over 
western Iowa, eastern Kansas and Nebraska and northern 
Missouri during much of the month. 

The Missouri River first exceeded flood stage in the 
vicinity of Nebraska City, Nebr., on June 6 and from that 
date to the end of the month was in flood at most points 
downstream to its mouth. The river crested at Nebraska 
City on June 22 at a stage of 18.4 feet, the same as the 
record stage reached during the preceding month. The 
most serious overflow in this area was in Mills and Fremont 
Counties, lowa, where considerable damage had occurred 
in May. Damage was moderate in Monona County, 
Iowa, near Onawa, and in Washington County, Nebr., 
near Blair where the river remained above flood stage 
several days, reaching 19.4 feet on June 10-11. Severe 
damage to crops was sustained in several counties im- 
mediately above and below Kansas City, due to creek 
overflows, and in the vicinity of Lexington, Mo. The 
crest stage at Kansas City was 24.2 feet on June 22 and 
24.3 feet at Lexington, Mo., on June 27. 

In the reach of the lower Missouri River below Kansas 
City, stages began a slow rise on June 7, reaching un- 
usually high stages near the end of the month. On June 
6, a series of rains began over this portion of the basin 
and from that date until the 27th, precipitation was re- 
ported daily from stations in the basin. The combination 
of high discharges from the Missouri above Kansas City 
and from the Kansas River, plus the heavy discharges 
from the Grand, Osage, and Gasconade Rivers, and other 
small tributaries, in the lower basin, produced unusually 
high stages in the extreme lower Missouri River, closely 
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approaching the highest stages of record. A comparison 
of the stages in this flood with the previous high stages 
of record is given in the accompanying table. 

Arkansas-Red Basin.—Moderate floods occurred in the 
Verdigris, Neosho, Canadian and the main Arkansas River 
in the Arkansas Basin and in the Sulphur River in the 
Red Basin during the month. 

The Arkansas River overflowed near Oxford, Kans., on 
June 21, extending to a short distance above Little Rock, 
Ark., near the end of the month. The flooding in the 
vicinity of Arkansas City, Kans., was severe although the 
city itself was protected by levees. The high stages in 
this area were caused by heavy rains in the Ninnescah 
and Walnut River Basins and over the Arkansas River 
above Arkansas City during the afternoon of June 20, 
producing rapid rises in the streams. 

In the Cottonwood and Neosho Rivers, crest stages 
were generally 3 to 5 feet above bankful during the latter 
part of the month with the overflow lasting about a week. 

The Canadian and Sulphur Rivers overflowed slightly 
during the second week of June. 

West Gulf of Mexico drainage.—Several separate rises 
occurred in the Trinity River during the month as the 
result of a flood, which was in progress at the close of 
May, plus further heavy rains during June. The over- 
flows were light to moderate and in general the crest 
stages in the May floods were higher than subsequent 
ones. 

In the Rio Grande, the releases of water from Elephant 
Butte Reservoir decreased from 8,000 second feet on June 
1 to 5,000 second feet on June 30. The water level in 
the Cabello Reservoir, immediately below Elephant Butte 
Dam, was lowered likewise, and by the end of the month 
the old river channel could accommodate all of the re- 
lessed water. June was a very dry month in this area 
and a considerable amount of water was used for irrigation 
purposes. As a result, practically all of the land that 
was flooded in the Candelaria-Presidio irrigated district 
was above water on June 30. 


Crest stages for floods of June 1942 in Mississippi and Missouri River 
asins and comparison with previous maximum floods 


Previous maximum flood known 
During period of Prior to 
record 


Crest Crest Crest 
Date | stage| Date | stage| Date | stage 


Mississippi Basin 


Feet Feet Feet 
River: New London, | June 1928_-_| 28.8 June 29..| 25.5 
0. 
Mississippi River: 
Dubuque, June 12 19.3 
Keokuk, May 1888 19.6 | June1851_.| 21.0 | June 16 15.8 
St. Louis, Mo.........-- June 1903 38.06 | June 1844._| 41.4 | June30 34.3 
April 1927_.| 34.4 39.9 | July 1 33.9 
Cape Girardeau, 40.0 | July 1844._| 42.5 | July 2 36.9 
Missouri Basin 
Big Sioux River: Akron, | March 1929_| 18.6 | Septem-| 19.4 | June4...| 19.3 
lowa. ber 1926. 
Floyd River: James, Iowa__.| March 1936_|!18.1 June 5...| 18.8 
Grand River: 
Chillicothe, June 1929___| 32.1 | July 1909_.| 33.6 | Jume27__| 30.8 
_ Brunswick, June 1935.../ 20.5 23.0 | June 29._/. 21.8 
Missouri River: 
Nebraska City, Nebr....| May 1942__| 18.4 | April 1881 18.0 | June 22. 18.4 
Kansas City, Mo_....... June 1903__| 34.95 | June 1 38.0 |...do_.... 24.2 
Boonville, Mo_........-- June 1903_..| 30.9 | June 1844 32.7 | June 29 27.5 
St. Charles, Mo.....-..- ...--do......| 36.8 | June 1844__| 40.1 | June29_.| 34.8 


1 Ice jam. 


The extreme lower Rio Grande was slightly above flood 
stage at Mercedes and Brownsville, Tex., on June 27-28 
but the water generally was confined within the levees. 

Gulf of a and Pacific Slope drainages.—Stages 
continued high in the upper Colorado River, and some 

ooding occurred in the Gunnison River during the 
month, but there was no damage of consequence. 

Streams were — ing | the first three weeks of June 
in the upper San Joaquin River Basin and in the Tulare 
Lake Basin. Kings River at Piedra, Calif., exceeded 
flood stage slightly, reaching a peak stage of 10.8 feet on 
June 10-12. 

The Columbia River exceeded flood — at Vancouver 
Wash., from June 12-22, with a crest of 15.8 feet (flood 


emp 15 feet). 

oTr.—A complete report of the floods of April and 
May in the Missouri, Arkansas, Red and Trinity River 
Basins will be given in a later issue of the Review. Data 
on flood losses and savings for floods during the period 
April-June have not been fully assembled. A tabulation 
of these data also will appear in a later issue. 


FLOOD-STAGE REPORT FOR JUNE 1942 
[All dates in June unless otherwise specified) 


Above flood Crest 
River and Station Flood 
ver tat stage 
From—j| To— | Stage Date 
ATLANTIC SLOPE DRAINAGE 
Feet Feet 
Pemigewasset: 
15 15 9.0 15 
SE ll 15 15 13.7 15 
Connecticut: North Stratf eae 10 16 16 10.0 16 
Susquehanna: Oneonta, N. Y_.........--- 12 15 16 14.0 15 
Roanoke: 
21 12 12 21.3 12 
31 13 31.3 i4 
: 10 2 10.9 | May 30 
EAST GULF OF MEXICO DRAINAGE 
Cahaba: Centerville, Ala_................- 23 12 4 30.8 13 
MISSISSIPPI SYSTEM 
Upper Mississippi Basin 
22 | May 30 3 25.9 |May 30-31 
11 | May 31 4 14.1 i 
Zumbro: Theilman, Minn---.............. May 29 2 37.3 1 
Black: Galesville, 12 4 
Wisconsin: 
Wisconsin Rapids, Wis_.............-- 12 1 1 12.2 1 
0 17 3 6 18.4 45 
10 14 15 10. 05 15 
12 4 12.2 4 
Salt: New Lam@en, Me. .................. 19 27 30 25.5 29 
Bourbeuse: Union, Mo................-.-- 12 { 
2 22 12. 22 
May 31 a 16.8 
14 7 16.4 1 
26 30 20.0 2 
26 (*) 21.9 20 
Mississippi: 
13 3 6 13.2 4-5 
La EEE otunidbeasel 12 3 10 13.0 5 
18 16 19.3 12 
Gordons Ferry, 17.4 12-13 
16 10 19 17.8 13-14 
15 13 16 15. 2 14-15 
15 ll 22 17.6 15 
Keithsburg, 12 1l 22 14. 05 15 
15 14 19 15.5 16 
12 ll 25 15.8 6 
Gregory Landing, Mo...............-- 12 10 25 15.6 15-17 
14 ll 26 17.7 
See footnotes at end of table. 


f 
* 
Crest stage a 
during present % 
River and station flood ss, 
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FLOOD-STAGE REPORT FOR JUNE 1942 —Continued FLOOD-STAGE REPORT FOR JUNE 1942—Continued 
Above flood Above flood 
River and Station stage River and Station stage 
From—| To— | Stage Date From—| To— | Stage Date 
MISSISSIPPI SYSTEM—continued MISSISSIPPI SYSTEM—continued 
Upper Mississippi Basin—Continued Ohio Basin Feet 
Mississippi—Continued. Feet Feet West Fork of White: Edwardsport, Ind...) 12 { 21 30| 16.0 4 
12 ll 2 16.3 20 Petersburg, Ind 16 23 16.4 
Grafton, ti 18 19 21.7 29 16 23 2% | 16.6 24 
27 (2) 33.9 July 1 Arkansas Basin 
ape Girardeau, Mo-..--.......----.-- 32 @) 36.9 July2 Verdigris: Sageeyah, Okla__..............- 35 22 27 37.7 25 
Bitte Emporia, 20 25 27 23.6 26 
eosno: 
J Scotland, 8. Dak.’ 13 15.5 | May 15 tbe: =¢ 
May 14|May17| 136| May 16 Burlington, 26 23| 25.9 
. 1 
Floyd: James, Iowa... 14 2 15.7 2 17 21 221 25 
1 26 
Elkhorn: Norfolk, Nebr. 10 20 2 | 10.2 21 Ft. Gibson, Okla...-...--...--.----.-- 22 { 27 29| 26.6 28 
Saline: Tescott, Kans-_-__- 25 20 21 26. 3 20 North Canadian 
Smok i anton, 
wih, 20 19 19 20.7 19 Canadian: Union City, 6 10 10 7.0 10 
Lindsborg, 21 20 22 27.95 21 Arkansas: 
Enterprise, ad { 24 a7 | 28.45 25 ebbers Falls, 23 2 283 | 27.4 
Guide Rock, 10 { 11.0 Ap 2 2) 222 
Scandia, 10 |{ 25 25 Morrilton, 20 28 2% | 20.0 
Concordia, 25 26 88 Red Basin 
Clay Center, Kans. 5 25 a7 | 16.4 26 12| 37.5 
Big Blue: Hagansport, Tex. --.--.-.----.-.------ 36 { 15 19| 40.0 16 
s 0 23 18.0 0, 2 WEST GULF OF MEXICO DRAINAGE 
Manhattan, Kans. 3 18.5 ‘97 Elm Fork of Trinity: Carrollton, Tex.___- 6 J J 
4 = = 7 m2 7 
18 21 21 19.3 2, East Fork of Trinity: Rockwall, 10 
—— Fork: Trenton, Mo_.___.--__- 20 26 27 22. 4 26 Trinity: 
Tran 
Chillicothe, 18 20 30| 30.8 27 Rosser, Tex... 26 9 = Me 
Brunswick, Mo. 12 122} @ 21.8 29 28 { 
St. Thomas, 23 19| 28 Brownsville, 18 27 23 | 18.3 
15 20 21 17.1 GULF OF CALIFORNIA DRAINAGE 
url: 
18 9 12| 19.4 10-11 Colorado Basin 7 9| 53 7 
17 23 2 | 17.1 4 18 21 9.4 19 
5 
» 18 13 @) 21.8 27 Columbia: Vancouver, 15 12 22 15.8 17-19 
ellerson Uity, 4 
16 ontinu nto following 
St. Charles, { 19] 34.8 29 Records f by U. S. Geological Survey. 
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CLIMATOLOGICAL DATA 


CONDENSED CLIMATOLOGICAL SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS 


(For description of tables and charts, see REVIEW, January 1940, page 32] 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with dates 
of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by the 


several headings. 


The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 


greatest and least monthly amounts are found by using all trustworthy records available. 


The mean departures from normal temperatures and precipitation are based only on records from stations that 


have 10 or more years of observations. course, the number of such records is smaller than the total number of 
stations. 
Temperature Precipitation 
Monthly extremes Greatest monthly Least monthly 
Section > Ilse 

Station g Station 3 |: Station Station 

a mia < < 

A F. In. In. In. In. 

78.7 | +0.4 50 | 24 || 5.72 | +1.52 | Spring 1.07 

73.8 | —1.6 21 1 T | —.36 | Stephens Rahch____. -51 | 131 stations__.__.___ .00 

77.2 -.1 45 | 14 || 4.54 +.47 | Mountain Valley -- 9.91 | ---| 1.9 

66.7 | —1.4 18 3 -06 | —.26 | Lake City__........_. 1,42 | 225 stations... ...._- .00 

61.1 —.6 20 1 || 2.07 6.74 | 4 stations. _......._. 00 
80.1 +.3 56 8 |/10.32 | +3.52 | Belle 24.11 | 3.78 
78.5 | +.4 50} 15 || 5.05 | +.57 | 10.60 | Washi: 1.88 
56.8 | —3.5 18} 20 1.60) +.28 5. Milner T 
72.4 | +.3 40 | 114 || 5.46 | +1.51 | 12.23 | Chicago Heights____| 1.36 
72.3 | +.8 40} 14 5.55 | +1.65 1.74 
69.7} +.1 34 | 14 || 5.93 | +1.28 2.94 
Kansas .--| 72.7] —L1 40 | 14 || 6.49 |) +2.48 2.39 
Kentucky- 115 || 5.54 | +1.38 1. 65 
80.2 | —1.6 14 || 8.40 | +3.62 ley - 23 | Jonesville. .......... 2.21 
Maryland-Delaware_| 72.2 | +1.4 124 || 3.91 | —.08 Sum-| 7.71 dessa, 1.44 

t, 
64.7) +.3 114 || 3.45 | +.36 | . 50 
Minnesota. 63.1 | —1.7 13 || 3.60 | —.44 | Grand 9.14 | Hallock............. . 
Mississippi__........- 79.3) +.4 24 |} 4.42] +.18 | 1.82 
73.3 —.3 13 || 7.70 | +3.01 | 2.78 
56.1 | —3.8 21 |} 3.16 | +.67 8. . 6 
Nebraska .------| 68.2 | —1.2 13 || 5.12 | +1.47 | 12.74 | Hyannis. -..........- 1. 59 
64.5) —.1 17 .24 | —.27 | Golliher Pasture_....| 1.38 | 24 . 00 
New 64.9) +.9 1 || 4.54 | +1.07 Bridgeton, | 10.88 | Hyannis, 1.60 
ne. 
New 69.8 | +.8 6.98 | 1.22 
New Mexico. 68.8 .0 1 .84 | —.42 | Pasamonte (near)....| 5.02 | 33 .00 
66.2 | +1.2 9 || 3.00 | —.64 Sharon Springs No.1_| 6.86 | Clarence Center_.__- . 69 
North Carolina___...| 75.6 | +1.6 14 || 484] +.16 | 1.49 
North 60.1 | —29 13 |} 3.12} —.30]| 1.00 
71.2 | +1.6 18 || 419 8.88 | 1. 85 
77.0} —.2 15 || 6.69 | +2.76 | 16.77 | 1.35 
56.8 | —2.8 111 || 1.65 | +.38 | Timberline Lodge....| 9.48 | .07 
Pennsylvania. 69.0) +.9 16 |} 3.83 | —.31 8.16 | 1.10 
South Carolina_____-. 78.8 | +1.2 15 || 5.00 9.80 | Ware 1. 45 
South Dakota____.__- 64.1 | —2.3 i 113 || 4.27] +.84]| 4 1.37 
Tenmessee_________..- 76.4 | +1.6 15 || 3.73 | —.47 | Copperhill........_.. 8.47 | New River_._......- 1. 55 
80.4 | +.2 115 | 11 | 43 | 22 3.39) +.43 | Port 15. 04 
63.1 | —1.5 | St. George. 104 | 30 | Soldier Summit_-____ 23) 2 .27| —.32] Le 1.68 | 38 -00 
73.3 | +1.5 | Diamond Springs....| 103 | 21 | Mountain Lake-___- 37 | 26 || 5.29 | +1.08 | Mountain 11.98 | Cape Henry... ... 
59.0 | —1.9 | North 106 Stockdill Ranch____-. 28 | 19 || 2.86 | +1.29 | Cedar 12.09 | .22 
West 71.4 | +1.7 99} 11] 35 115 || 5.17 | +.69 | Hackers 9.66 | 2.19 
WI 56.6 | —2.1 | 95 | 25 | Hunter’s Station....| 18 | 13 || 1.43 | —.20 | 5.61 | 3 stations. _........- 
Alaska [May]. 47.4 | +5.8 | View 1.30} —.30| 10.48 | Livengood. 05 
74.3 | +.6 | Nui 50} 5.38] +.43 | Kahana 35. 52 | 4 stations........... 00 

Puerto 79.0} +.9] 97 | 60 | 12 7.48 | +1.49 | La Mina (El Yunque); 23.38 | Coamo (near) 1.2 
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CLIMATOLOGICAL DATA FOR WEATHER BUREAU STATIONS—Continued 
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y elevation) and hygrometric data from airport; otherwise city office records. 


4 Pressure not reduced to a mean of 24 hours. 


5 Barometric data from 


; other data from city office records. 
¢ Wind, clear, partly cloudy, and cloudy data from city office records; other data from airport. 


records. 
ta (adjusted to old cit 
3 Observations taken bihourly. 
Note.—Except as indicated by notes 1, 2, 5 and 6 data in table are city office records. 


1 Data are 
Barometric 
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ee SEVERE LOCAL STORMS, JUNE 1942 
eg [Compiled by Mary O. Souder] 
CT he tate hesewith Gate seecived A revised list of tornadoes will appear in the United 
Meteorological book 
} 7 
3 
Place Date Time Character of storm Remarks 
of path,| o 
yards | life 
bi Custer, 8. Dak., vicinity of__. 2 | 1-4:30 a. m_._-- ~ $19,000 | Heavy hail__.......- Loss to buildings and livestock, $8,000; to crops, $2,000; path 10 miles 
2 | 6;30-7:30 p. 14 0 5, 500 | Tornado and hail_-_| Several buildings destroyed and several moved from their foundations, 
: 4 ? a and some crops stripped; property damage, $5,000; 
crops loss, 
Pittsylvania Co., 1,000 | Hail, electrical Barn and farming implements and mules burned near Chatham, with 
$1, 000 loss. Crop loss mostly in yop os not estimated. 
Chouteau County, Mont_-.--. 3 | 3:15 p. m....... _| SS eae 25,000 | Heavy hail__.....-.- Loss in winter wheat and rye; path 40 miles long. 
Delaware and Dubuque 2,100 | Electrical. ........-- Barn burned and cattle killed. 
ag Counties, Iowa. 
Big Horn County, Mont-.---- 10,100 | Heavy Loss principally to crops; 30 miles lon 
Lake, Minn., vi- 1,000 | Thundersquall Farm buildings damaged; trees uprooted; path 1 mile long. 
nity of. 
. New Albany, 500 | Wind and Trees and houses damaged. 
ounties, Minn. 
Shell Lake, Wis. 5 | 6:10 p. m___._-- 35, 000 |... -- Crop loss, $5,000; property damage, $30,000; hailstones large. 
atemeeete Lake, Minn., vi- 8 | 6:15 p. m_...... | Reet. 6,000 | Thundersquall-____- Farm buildings damaged; trees uprooted; path about 3 miles long. 
cinity of. 
Aurelia, Iowa, vicinity Path narrow and 3 miles long; amount of damage not given. 
Oh Waverly, Iowa, vicinity of___- yh), ee OE ee a No damage of consequence and no details of the storm available. 
Dam, Mont., vicinity 880 6,000 | Heavy Chief loss in crops; path 5 miles long. 
and Geraldine, 8 | 6:30 p. 150, 000 | Loss to crops; path 25 miles long. 
ites Mont., and vicinities. 
Winifred, Mont., vicinity of 15, 000 hail and | Loss to crops; path 30 miles long. 
wind. 
La., 3 miles north- 10 | 10:15 a. 100 0 Small cabin and outbuildings destroyed; number of trees uprooted. 
wi 
Jadith pete ond Fergus 10,000 | Heavy hail and rain_| Loss in crops; path 5 miles long. 
: ounties, Mont. 
Miner and Lake Counties, 8. 11 | 5:18 a. m-_.....-  fecncee 1,000 | Heavy hail...._._._- Storm extended from north of Howard into Lake County. Property 
a Dak. damage, $1,000; thousands of dollars’ loss in crops and livestock. 
Traverse and Stevens Coun- 11 | 2:45-3 p. m____- 100 0 11, 200 | Tornado and hail__- Property damaged; trees uprooted; path 8 miles long. At 2:45 +p. 
a ties, Minn. funnel cloud was observed northwest of Dumont, inTraverse County. 
ie It descended to earth twice causing property damage and uprooting 
i < trees "fio ab $1,200 damage over a path 8 miles long. Hail loss to growing 
crops, 
Todd County, 15, 000 Property damaged; path about 20 miles long. 
Hawthorne, Wis. ............ 0 Portion of barn torn off and carried around so that the debris was 
k deposited on the opposite side. 
northern portion. 
York Nebr., western 1..... Loss principally in small grain; slight damage to windows and roofs. 
portion. 
1, 500 | Roof of Grinnell College Dormitory damaged by lightning. 
Lyons, Kans., south of___....| 11-12 | Near midnight Much loss in wheat; path 4 miles long. 
Rawlins, Lawrence, and De- | 11-12 350,000 | Heavy Storm occurred over an east-west strip extending from northwest 
catur Counties, Kans. McDonald in Rawlins County, across Lawrence and Decatur Coun- 
ties. Loss mostly in wheat over a path 60 miles long. 
Decatur, Norton, and Phillips 12:35-2 a. m__..| ! 4-20 High wind and hail_| Storm extended from the northern portion of Decatur County, through 
Counties, Kans. Norton, in Norton County, into eastern Phillips County. Con- 
siderable Fre mg damage in Norton. About 40 barns destroyed in 
Phillips Hail especially severe in northeastern portion of 
—- County and the northwestern portion of Phillips County; 
pa miles lon 
14 Hail and wind____..| Loss mainly to grain; little damage to buildings. 
pS | eee eae 14 Hail, wind, and rain.| Loss in small grain; windows broken, roofs damaged, and several barns 
yt sheds collapsed; fields, bridges, and highways damaged by 
ing 
Reno County, Storm greater part of county and was especially severe in 
Hutchinson, where trees, wires and many buildings were damaged. 
Loss to crops, $30,000, included in the estimate. 
Gosper County, Nebr-------- (=a 15 High wind.___...-.. Buildings damaged; windmills blown down; grain lodged. 
McPherson, Harvey, and 7200. M....... 13 Violent wind______.. Storm especially severe over a strip extending from 7 miles northeast 
Marion Counties, Kans. of Hesston to the southeastern portion of Marion County. Damage 
mostly in rural districts; path 40 miles — 
McPherson and Harvey|  121]----- A 13 Heavy hail_____._.-- This storm occurred in connection with a violent wind storm. Approxi- 
Counties, Kans. pany Ae = _— of growing crops destroyed and buildings dam 
pat miles long. 
Republic, Cloud, Washing- 5-5:30 p. m____- 112 Hea hail and} Occurred in the northern part of Cloud and Clay Counties and south 
j ton, and Clay Counties, wind. ern portion of Republic and Washington Counties. Greater part 
Kans. of loss due to hail. Much damage in ce re Washington County, 
and vicinity, where 210 claims were paid by insurance companies. 
Path 25 miles long. 
Oklahoma City, Okla., vi- 8:41 p. m., cen- 117 Tornado and rain_..| This reported to have been one of the worst tornadoes in the history 
cinity of. tral stan: of Ok ahoma. A funnel-cloud seen and an almost deafening roar that 
time. could be heard for several miles in all directions reported 110 families 
affected by the storm; 73 homes demolished and 31 others dam 
while numerous out buildings were destroyed or damaged and 29 
persons received —- Numerous automobiles destroyed 
and as many badly damaged. Houses were spattered with mud. 
Lake Providence, rty damage, $5,000; crop loss, mostly uncut oats and corn, 
Dalton, Pa., and vicinity... and electrical. that’ from 5 to 6 inches of rain fell in about an hour. 
7 feet deep in center of the community. perty damaged; bridge 
washed out. 
Electrical. ........-- Barn burned. 
1] Damage to buildings and fences. 
Parmer and Castro Counties, Gish. M....... 110 Heavy hail_.._....-- Loss mostly in crops; some damage to roofs and windows. 
ex. 
Jim Weils Coun- 1 50 Straight-line winds_.| Property damage, $1,200; considerable crop loss not estimated. 
es, Tex. 
Gannvalley, 8. Windows broken; poultry killed; crop loss, 96,000; 10 miles long. 
Nobles, Cass, Hennepin, oan ee eee een Hail and thunder- | Much poultry and many birds perished. to crops, $53,000; prop- 
storms. erty damage, $9,000; 85,060 from 3 to miles long. 
18 Property damage, $5 loss in wheat and barley, $500. 
1g Tornado and hail___| Trees uprooted; b and windmills blown own. 
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SEVERE LOCAL STORMS, JUNE 1942—Continued r 
{Compiled by Mary O. Souder] 
[The table herewith contains sach date as has been received concerning sgvere loesl storms that ocourred during the month. A revised list of tornadoes will appear in the United 


Meteorological Yearbook] 
Pin 
storm Remarks 
Elsmore County, Kans., and 606: $7,000 | High Property damage, $5,000; crop loss, $2,000. 
eh y, Kans., southern 18 | 8:10 p. m______- oe bo 400,000 | Heavy hail.......__. Loss principally to wheat; path 21 miles long. i 
Douglas, , and Franklin 50,000 | High Especially af, at Centro Putin Franklin County, where residences 
Counties, \. were unroofed and uildings damaged and some demol- a 
Platte County, 18-19 | P. damage, $1,000; small loss to grain and corn. 
Pottawatomie County, Kans.| - 19 | Midnight-2am_ 440 j_..... 20,000 | Wind and hail. ____- Occurred over a strip extending approximately north and south of 
Westmoreland to Blaine. Some indications that a tornado may have 
outh, Wood » and 8:30 a. m....... 30, 500 | Hail and Trees own, buildings Loss to crops in Woodbury 
da Counties, Iowa. County, $30,000; damage to "$500. 
Iva, Ind., north of._...._...-. 44) 4 200 0 5,000 | Tornado__._......_. Path southwest to northeast; no details. 
Milford to Manhattan, Kans., 19 | 9:30 p. m___._.. 17 0 30,000 | Tornado and hail_..| This storm apparently ori originated 4 miles northeast of Milford, endi 
ties. 5 miles nort Manhattan. At about the same time, win 
yA additional damage in the vicinities of Junction City and Fort 
Riley; path 12 miles long 
Bier. of 19 1 0 Tornado Demag roperty, $8,000; loss in erops, $1,800; path 2 miles lon. 
200 5,000 | Wind, electrical._..|. Roofs damage omer wrecked; trees uprooted; electric service dis- 
rupted; man inju' 
Vv crops a to m 
Loup snd Valley Counties, | 19-20 P. m........... 136 |. 25,000 | Hail, wind, and rain.| Most damage from hall; flelds Aooded 
Waverly, Raymond, Ceresc, 19-20 |..... 110 1 30,000 Barns and small buildings damaged; loss in grain. 
Pottawattamie, Mills, and | 19-20 206,100 | Heavy rain and | Crop loss in Pottawattamie County, $100,000, and mostly to 
Fremont Counties, Iowa. wind. buildings and roads in Council Blufts, $100,000. Rai tracks 
washed out in numerous localities and trains delayed. Other damage 
reported near Randolph where 3.50 inches of rain fell. 
eee 19-20 | 11 2 3) a 4,000 |____. | a Maximum wind velocity of 65 miles an hour and 3.48 inches of rain 
i9th-6 a. m., S20 trom flooding, 8,00. Damage to trees and transmission lines, 
20th. m $2,000 
20 | 1-28. m........ 80,000 | High & farm property, $50,000; loss to crops, $30,000; path 20 miles 
ng. 
Indianapolis, Ind., west of.._. i.) on 20 0 2,500 | Tornmado.......__._. das southwest to northeast, about a mile long. Trees and Buildings 
Clinton and Howard Coun- 20 | 6:30 p. m....... 167 4] 500,000 | Tornado..........-- reatest damage at Kokomo; man many per ervons injured; path from south- 
ties, Ind. = to northeast and about 35 miles 
Kimball County, 20 | 7-9 p. 12-6 Principal loss in wheat. Storm omens the country from west- 
northwest to east-southeast. is 
Mulvane, Kans., vicinity of _- 20 | 8:32-8:50 p. m__ qd 85,000 | Tornado and hail__._| Property damaged; path 8 miles long. on 
Scott County, et... os 20; aby m.-mid- | '4-10 |_--.... 500,000 | Heavy hail and | Between 30,000 and 40,000 acres of wheat destroyed and other crops 
ht badly, damaged. In some places tones were 10 inc deep; 
m ng. 
Pawnee City, Nebr---......- 1 Se | ip bee 6,000 | Hail, wind, and a of grain severely damaged by hail; fields flooded, farm 
heavy rain. uildings blown over. 
Modoc, Kans., 24 miles west- 13 cars blown from a moving Pacific train; number of small 
buildings damaged. Estimate of dam mage not given. 
"ia County, Kans., 21 | 6:30 p. m.....-- i 30,000 | Heavy hail_........- Damage over path 10 miles long; no de 
Kearney, Kans., ‘northeast- 21 | 7-7:30p.m.....} 17 75,000 path 18 miles 
Pittsburgh, 1 10,000 | Electrical... generator and powerhouse at steel plant struck by lightning; 
illed; trees u ted; electric service distrupted. 
Clayton, N. 21-22 | 8-9 p. m_____-_. Some en cattle killed. 
Winks County, Kans., | 21-22 110.1 m.-1:30 | 18-10 |_..-.- 350,000 | Heavy hail_...__.._- pally in wheat; path 24 miles long. 
ion. 
Bellview, N. Mex., vicinity of. 22 77:30. p. m....- Crop $2.00 
Mayhill, N. 23 | 2-3 p. Loss mostly in 
Hardin, Mont., vicinity of. 10,000 | Heavy Loss in crops; path 35 miles long. 
"Teton Coun- 25 | 5:30 p. 250, 000 in Fower, Tet Tees County, and terminated near Chouteau County 
; pat miles 
Bencbland “ana Windham, 35 |. 6p. 10, 000 Loss in crops; path 5 long. 
Buena County, Iowa... 27 | 1:30 p. m______- Considerable 10 miles Tong. 
Ellis and Rooks Counties, 27 |5 p. m.-mid- 400,000 | Heavy Much wheat comes te destroyed: chickens killed, windows broken 
Kans. night. and automobi path 35 miles long. 
W146. 440 0 10,000 | | to buildings, $5,000; to personal property, $5,000; 1 person 
Estherville, Iowa. ............ 1,000 | Hail, electrical... Trees and wires down; 1 person injured. 
Guthrie, D 28 | 6:18-7 p. m_....|......... 1 148,150 | Tornado and rain...| Much property damaged; trees uprooted. At Field, near Des 
Grimes, Boone, Story, oa , a hangar was wrecked, a building moved off its ieniniion row 
Marshall Counties, Iowa. and 4 planes damaged. Heavy rains caused erosion near Cumber- iy 
land and 3 inches of rain were reported from Anita. Pastures and : 
fields flooded. In Polk County, the heavy rain flooded streets and 
highways and caused small streams to overflow. In some sections 
a crop loss was heavy. Several persons were injured. 
Houston County, Minn_..._- OP. 10,000 | Thundersquall.-.... This storm a possible tornado. Number of corm buildings wrecked 
or damaged. Trees uprooted lay on the ground mostly in the same Reh.» 
ee le of path 10 miles. The storm crossed the State line ‘2 
from M jek and Allamakee Counties, Iowa where greatest 
damage 
Minnesota, extreme south- (Ah Se Ee CS 90,000 | Rain and flood___..- Heavy to excessive rains in connection with severe thunderstorms 
eastern Counties. caused much damage to highways and bridges and railroads. Sewers “0 
overflowed and many streets, basements, and stores flooded. Hill- aN 
sides washed; lowlands inundated with much loss in growing crops. \ 
Ladysmith, 2,000 | Wind............... Barn and silo blown down, another barn damaged. 
_ 10,000 | Thunderstorm. .___- 2 large barns destroyed by fire, and 3 cows and quantity of feed lost. 
John Martin Dam, Colo...._. 29 | 5:10 8. m_____-- ‘eo to 50,000 | Hail..............__- Loss in corn, small grain, hay, beets, and melons. 125 sheep and 400 
turkeys killed. 
Miles instead of yards. 
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LATE REPORTS FOR APRIL 1942 


of path a? et Character of storm Remarks 


55-100 0 $60,000 | Tornado.........--- The tornado cloud lifted several times so that some areas in the path 
were untouched. At least 15 barns demolished and several damaged. 
Damage to 3 houses and a cheese factory; several small buildings 
destroyed; 20 cows and 2 horses killed. Small crop loss because 
5,000 | Sleet and glaze ton ~ Ice, beginning to fi 
and glaze_____. ommunication and e ¢ service Ice, orm 
at 9:20 p. m., remained on the wires about 12 hours. Trees and 
shrubbery coated with glaze. Roads very slippery: number of motor 


accidents 
Property damage, $500; loss in crops, $3,000. The storm moved from 
, the southwest over a path 7 miles long. 

12%)_..... 185, 000 do ..| Property damage, $150,000; loss in crops, $35,000; path 10 miles long. 


245 p. Several buildings and other perty destroyed. Estimated loss 
ery and vicinities. several thousand dollars. Path narrow and 15 miles long. 
; Minnesota, P. m., and a.m 108, 000 | Thundersqualls---_. Many berms, out buil silos, and windmills wrecked; houses dam- 
aged, windows broken, s and awnings torn away, f and wires 
down, trees uprooted, and growing crops slightly me The 
general direction of the storm was from southwest to over 
& path about 200 miles long. 
4,000 | Thunderstorm, ex- | Lawns and gardens wenbeds streets flooded and blooms knocked off 
cessive rain, and cherry and plum trees. 


7:30 p. m.-mid- 18,400 | Wind and rain-_-..-- There were reports of scattered damage in all sections of the State. 
night. Two men injured when blown off a roof in Woodbury County. 


3,000 | Thundersqualls-.___- Property damaged. Storm moved from the southwest to northeast 
over @ path 9 miles long. 
> EE Considerable damage to property; much poultry perished. Growing 
crops not advanced enough to be injured. The storm moved from 
the southwest to northeast over a path about 3 miles 
Roseau, Wadena, and Big 100,000 | Rain and flood_-__-_- Heavy to excessive rains near the close of April caused considerable 
: Stone Counties, Minn. damage to + iggy Hy bridges. Lowlands inundated and growing 
Lvs ; crops damaged. to tangible property, $40,000, farm property 
; and prospective crops, $57,000, and to livestock, $3, 


8 


Harrison, Monono, and 
Woodbury Counties, Iowa 
and vicinities. 

Murdock, Minn., and vicin- 


ity. 
Todd County, Minn., north- 
western portion. 
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1 Miles instead of yards. 
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4 

Chippewa and Clark Coun- 

he ties, Wis. 

Minnesota, extreme south- 5 | 9:20 p. m.....-.]] 

eastern counties. 

Erick, 26 | 12:05-1:30 a. m.. 

Clinton, Okla................| 26-27 | 7:23 of 

mofz7th. 4 - 
m.. of 27th. 

4 
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POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 
JUNE 1942—Continued 


Communicated U. 8. N. (Ret.), Superintendent, U.8. Naval Communicated Gent. J.B. 8. Cat), Superintendent, U. 8. Naval 

t Observatory Al measurements ont ant counts were made at the Naval Observa- pan Ate ay ‘All measurements and spot counts were made at the Naval Observa- 
tory from taken at the onion indicated. Difference in longitude is meas- tory oom she taken at the observatories indicated. Difference in longitude is meas- 
tive toward ured from the central meridian, tive toward the west. Latitude is tive toward 


ured from the central meridian ee toward the —e Latitude is 
the north. Areas are corrected foreshortening and expressed in millionths of Sun’s 


the north. Areas are corrected for foreshortening and expressed in millionths of Sun’s 
hemisphere. For longitude, latitude, area of spot or ond spot 
of center 


here. For each day, under longitude, latitude, area of spot or group, and 4 
assumed |] assumed latitude of cen’ 


O 


count, are included tude of center of the disk, assumed latitu count, are included tude of center of the disk, 
of the disk, total area of spots and groups, and total spot count. of the disk, total area of spots and groups, and total spot count. 
Heliographic Heliographic 
East- Area East- Area 
Date Wilson Spot ual-| Observatory Date Wilson Spot Observatory | 
longi-| tude ter of longi-| *ade 
tu disk tu disk 
1942 h ° ° ° ° 1942 hom ° ° ° ° 5 
June 1...| 10 45 No spots | Mt.Wilson, J 22/10 48) 7448) 131] +7 8| 8 4| | U.S. Naval 
7448 | +5/| 138] +6 6| 73 1 
June 2...| 10 30| 7444] —53| 345/ +412] 55] 48 6| G Do. 
(133)| (+2) 121 5 
(38)} (—1)}_----. 48 6 
June 23/10 59] 7448) +13] +7] 73 6| Do. ‘ 
June3...| 14 42] 7444] -—36| 346| +12] 38] 36 3| G | U.S. Naval 7448 | +20] 139] +6] 21] 73 1 
(22)| (—1) 3 (119)} (+2) 46) 7 
June4...|10 32] 7444] —24] 347/ +412] 27] 2% 1| Do. June 24/10 32] 7448| +26/ 132] 27] 48 5| Do. 
7448 | +33] 139) +5] 33) 73 6 
ay} “| 1 7452 149} -10| 45| 6] 2 
June 5...|10 45| 7444] -15| 343/413] 12) | Mt. Wilson. (106)} (+2) 127] 13 
12 1 J 10 34 —32} 61|-13] 35] 12 3| F Do. 
+47| 140] +6] 47] 97 8 
June 6...| 10 48] 7445] —1] 344/412] 12] 145] 10] G | Naval. 7452 | +59] 152) —-11| 60] 48 
(*) | +25] 10/411] 23] 12 2 onl 
(345)} (0)}------ 157 12 
June 26/10 44| 7453| +49] 129) +4] 2% 2| a Do. 
June7...| 11 22] 7446| 284] +5] 48 2| F Do. 7448 | +60] 140) +5| 60] 48 2 
7445 | +13) 344/412] 18] 145 8 7452} +70] 150) —11| 71] 24 3 
(*) 22| 353; -6| 2 6 3 = ; 
(331)| 163 | 13 
June 27/ 8 39| 7453/ +63] 131|/ 63] 73 4| F | Mt. Wilson. 
June 8...| 13 20] 7445 | +27) 344| +12] 30] 133 6| F Do. 7453 | +67] 135] 67] 48 5 
748) +77) 145) +4] 48 1 
(317)} 133 6 
(68)| (+2) 169} 10 
June9...} 8 25] 7445| 440] 346/413] 42] 07 2] | Mt. Wilson. 
June 28/ 9 31] 7453) +76] +5] 97 6| P Do. 
(306) 97 2 
(54)| (+3) 97 
June 10..| 10 45] (*) 0} 292/421] 21 6 1| Do. 
7445 | +53 | 345 | +13 24 1 June 29/11 1 No spots G | U.S. Naval. im 
30 2 10 38 No spots a Do. 
June 11] 9 6] 7445 | +67 He 12 1| Do. 
(279)| (+1) 2} 1 Mean daily area for 30 days= 103 
June 12/10 34 No spots G | U. 8. Naval. *) Not numbered. 4 
Ge G= F=fair; P= 
June 13] 11 52 No spots a Do. 
J 144/11 6] (*% | 222/410} 2] 12 2| Do. 
(239)| (+1) 60 6 4 
(225)} (+1) 
June 16|12 48] 7448] 132] +6] 70] 194 F Do. M Relative 1942 Relative 1942 Relative : 
(211)} (+41) ia | ay 1942 | numbers || May num May numbers 
June 17/10 46| 7448] —67| 132 21| 9/1 Do. 
(199)} (+1) 297/ 10 5 = a 
June 18/10 39} 7448] —53] 133] +6] 53] 194 7| Do. 4 8 
7450 | —33| 153] —10| 35 6 1 *q 32 || 8 
(172) (+2) 267) 17 0 
June 2/10 30| 7448) -29/ 130] +7] 30) 73| 10| VG Do. CDE @........ 0 
7448 | —22| 137] +6] 23] 97 1 
7450} —6| 153] -10| 13] 73 8 7 
(159)} (+2) 243 19 
June 21/11 8| 7448| 130] +7] 17| 4] 5/4 Do. 
7451 | +42) 188) —3 6 an average-sized group through the central meridian. 
(146)! (+2) 175 10 conker of ectivity on the enst 
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